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Physiological Functionality and Cytotoxic Effect of Korean Traditional Noble
Wine, Samhaeju, and Commercial Rice Wine on Various Tumor Cell Lines
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Kee Young Han, Jin Young Choi’, and Bong Soo Noh*
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Abstract This study was conducted to investigate the antioxidant activity, fibrinolytic activity and cytotoxic effect of
Korean traditional noble rice wine made using different methods (A-C) and commercial rice wine (D-H) on various tumor
cell lines. The antioxidant activity of rice wine was measured by DPPH (2,2-dipicryl-1-picrylhydrazyl), ABTS [2,2'-azino-
bis(3-ethylbenzthiazoline-6-sulphonic acid)] and NO (nitric oxide) radical scavenging assay. In this study, Samhaeju showed
the greatest fibrinolytic activity of 13-17U and exhibited the highest antioxidant activity. Among the different Samhaeju,
the sample prepared using method C had the highest antioxidant activity. The cytotoxic effect of rice wine were also
examined against the human cancer cell line (A549 cells and HeLa cells) based on the results of a WST-1 assay and
morphological changes. Rice wine induced the inhibition of cell proliferation and morphological changes in tumor cell
lines in a concentration-dependent manner, with Samhaeju diluted 10 fold having the strongest effect on these factors.
These findings suggest that Korean rice wine has antioxidant activity and cytotoxic effect, and that these factors are

influenced by the method of preparation.
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Fig. 1 Different brewing methods for production of Korean traditional noble wines, Samhaeju.
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Table 1. Commercial rice wines and their ingredients

ofh

50 HLQP
Qi goMoll =<2 1% sulfanilamides 5% H71eE & 587
gl 0.1% NED(N- l-mpthyleﬂlylenedlamme dihy-
deollx 307k B
FHEE S5t oA aAEd o

Sample ID Solid ingredient

A glutinous rice, Nuruk, yeast, wheat flour

B glutinous rice, Nuruk, yeast, nonglutinous rice

C glutinous rice, Nuruk, yeast, nonglutinous rice

D nonglutinous rice (92.2%), glutinous rice (7.8%)

E rice, gingko nut, seed of evening primrose

F nonglutinous rice, starch, gugija (Lycii fructus), omija
(Schizandra chinensis fructus), ginseng

G rice, starch, Nuruk, Crataegus innatifida B, Cornus
officinalis S.

H nonglutinous rice (100%)
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Fig. 2. Antioxidant activities of fermented alcoholic beverages
determined by DPPH. A, B, C: Samhaeju; D, E, F, G H:
commercial rice wines. Bars with different letters (a-¢) for each
sample are significantly different (LSD test, p<0.05).
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Fig. 3. Antioxidant activities of fermented alcoholic beverages
determined by nitrite-scavenging effect. Letters are the same as
shown Fig. 2. Bars with different letters (a-d) for each sample are
significantly different (LSD test, p<0.05).
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Fig. 4. Antioxidant activities of fermented alcoholic beverages
determined by ABTS. Letters are the same as shown Fig. 2. Bars
with different letters (a-e) for each sample are significantly different
(LSD test, p<0.05).

= 250
E
S
=
£ 200 1 a 2
£
= | b
< 150
~
v c d
E 100 - cd cd
a d
=
o
2 50 -
=
-]
£
5 oo
z
A B c D 3 - G H
Sample

Fig. 5. Fibrinolytic activities of the rice wine. Letters are the same
as shown Fig. 2. Bars with different letters (a-d) for each sample are
significantly different (LSD test, p<0.05).
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Fig. 6. Inhibitory effect on cell survival of rice wine in HeLa
cells. Letters are the same as shown Fig. 2.
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Fig. 7. Inhibitory effect on cell survival of rice wine in A549 cells.
Letters are the same as shown Fig. 2.
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Fig. 8. Inhibitory effect on cell survival of rice wine in L-132
cells. Letters are the same as shown Fig. 2.
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Fig. 9. Morphological changes of cells induced by rice-wine. HeLa cells and L-132 cells were treated with Korean rice wine (10-fold dilution)
resulting in magnification of x400. I, HeLa non-treated; II, HeLa treated sample A; I1I, HeLa treated sample C; IV, L-132 non-treated; V, L-132

treated sample A; VI, L-132 treated sample C.
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